Starting from a previous paper [1] now we consider two regular lattices and we compute the probability that the "body test" regular exagon intersects a side of the lattice. In particular we obtain an extention of Buffon problem.
Rectangle cell
Let 1 (l, m) be the lattice with fundamental cell C The "body test" is a regular exagon e of side a < m 4 and with the angles egual to 2π 3 . We have
We want to compute the probability that the exagon e intersects a side of the lattice R 1 , therefore the probability P (1) int that the "body test" intersects a side of the fundamental cell C (1) 0 . The position of the the hexagon e is determined by his barycentre and the angle ϕ represented in the figure 1.
To compute the probability P
(1)
int we consider the limit positions of the exagon e, for a fixed value of ϕ, in the cell C (1) 0 . We denote with C (1) 0 (ϕ) the poligon determined from these positions, we have the figure fig.1 and the relation area C
From the figure 1 we obtain
and
The relations (3) and (4) give us
From the triangle A 1 A 6 A 7 follow
Hence
By fig.1 we have:
Replacing in the (2) the expressions (8), (9), (10), (11), (12), (13) and (14) we obtain area C
Denoting with M 1 , the set of the exagons that have the barycentre in the cell C 
where µ is the Lebesgue measure in Euclidean plane. To compute the measures µ (M 1 ) and µ (N 1 ) we use the Poincaré kinematic measure [10] :
where x, y are the coordinate of the barycentre of the hexagon e and ϕ is the angle already defined. Considering of the formula (5) we have
Than with the relation (15) we have
The formulas (16), (17) and (18) give us
For l → ∞ the cell C 
Regular exagon cell
Let 2 (l) be the regular lattice with fundamental cell C (2) 0 an exagon of side l.
As in the section 1 the "body test" is the exagon e of side a with a < l 4 . We have
We want to compute the probability P (2) int that the exagon e intersects a side of the fundamental cell C (2) 0 . The position of the "body test" is determined by his barycentre and the angle ϕ represented in the figure
With the definitions and the notations of the section 1 area C (2) 0 (ϕ) = areaC
By fig.2 we have:
(25)
(1 + 2 cos 2ϕ) .
areab 11 (ϕ) = la sin ϕ + a 
With the notations of the section 1, we have
we have µ (M 2 ) = 
µ (N 2 ) = 
The relations (32), (33) and (34) give us
Considering of a l < 1 4 , we have P
int < 0.63.
